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/JMCTAHLJHOHHO YU P AB JI5I EM bl Pi rMPOCTABMJTM3HPOBAHHbIH 

OnEPATOPCKMH KPAH 

M3o6peTeHHe othochtch k rpy3ono;rbeMHbiM MauiHHaM, b h<icthocth 

K. KHHOOnepaTOpCKHM KpaHaM pa3MemaiOmHMC51 Ha pa3JJHHHbIX nOABH>KHbIX 

HocHxejiMx: aBTOMo6Hji^x, cy^ax h pp. 

HaM6ojiee 6jih3khm peuueHHeM no tcxhhhcckoh cymHOCTH HBjiaeTCM 
"/Jm era huh oh ho ynpaBji^eMbifi KHHOonepa-ropcKHH KpaH M (ABTOpCKoe 
CBMnerejibCTBO CCCP N 1217774 ) coaepxamHH crrpejiy, cocToamyK) H3 

TeJieCKOnHHeCKH CBH3aHHbIX nO,HBH>KHOH H HenOZlBH>KHOH CeKUHH, nOCJieAHHH H3 
KOTOpblX UiapHHpHO CMOHTHpOBBHa Ha B epTHK a JI b H O H CTOHKC C B03M05KHOCTMO 
BepTHKaJIbHOrO nOBOpOTa H CBH3aHHyK> C BCpTMKaHbHblM npHBOZXOM CTpejIbI, 

npHMeM, BepTHKanbHaH croftKa ycTanoBjieHa Ha ocHOBaHwn c B03M0>KH0CTbK) 
ropH30HTajiBHoro noBopoTa h CBH3aHa c npHBoziOM ropH30HTajibHoro noBopoTa, " 
nepeoe mapHnpHoe 3bcho rjix pa3MemeHHH Ha Hervt KHHOCbeMOHHofi KaMepw, 
3aicpenjieHHoe Ha noziBH-XHOH cgkuhh erpejibi, BTOpoe h TpeTbe luapHMpHbie 3BeHb5i, 
o6pa3yiomHe c nepBbiM uiapuHpHbiM^BeHOM h no£BH>KHOH ceKUMefi uiapHHpHO- 
pbiwa>KHbiH MexaHM3M napajuiejiorpaMMHoro rana, npHHeM Ha 3BeHe, 
napajuiejibHOM no£BH>KHOH cckuhh 3aKpenjieHa 3y6naTaH peHKa, 

B3aHMOAeMCTByK)mafl C FfpHBOAOM BblflBHHCeHHfl nOflBH>KHOH CCKUHM H 

cMOHTMpoBaHHaa c B03MO>KHOCTbio oceBoro nepeMemeHHa b KOpnyce, mapHnpHO 

3aKpenJieHH0M Ha BepTHKaJIbHOH CTOHKe 3KCUeHTpMHHO OTHOCHTejlbHO OCH 

auapHHpa KpemieHHM Heno#BH>KHOH cexuHH Ha BCpTHKanbHOH eroHKe, a Ha Kopnyce 

CMQHTHpOBaH npMBOJl BbIflBH3KeHH'JI nOflBM3KHOM CCKUHH, KMHCMaT HHeCKH 



CBH3aHHfeIH C npOTHBOBCCOM, nOflBHXHO 3aKpenJieHHOM B XBOCTOBOH HaCTM 

HenoABHXHOH , ceKUMH crpejibi, nyjibT ynpaBjieHM, 3JieKTpoHHbie 6jiokh 
BepTHKajibHbiM h ropn30HTajibHbiM noBopoTOM crpejibi. 

npHBe^eHHbiH Bbiuie #HCTaHUHOHHO ynpaBjmeMbiH onepaTopCKHH KpaH 
HMeeT cjieayiomHe HeflocrraTKH: 

1. Kojie6aHH5i nacTefi hochtcjih, Ha kotopom oh ycrraHOBjieH, a TaK>Ke jndcjyrbi 
npiiBOzia MexaHH3MOB KpaHa h apyrae nepeMemeHH^ ero KOHCTpyKUHH BbnwBaioT 
3HaMHTejibHbie yrjioBbie- h nocTynaTejibHbie KOJie6aHHa cbeMOHHOH annapaTypbi, 
HeraTHBHO BJinaiomHe Ha KanecrBO H3o6pa)KeHH5i. 

2. KoHCTpyKUHH LuapHHpHO-pbiHa^Horo -napajuiejiorpaMMHoro Tnna 
MexaHM3Ma 3HaHMTexibHo ycjio^H^eT c6opKy, yBejiMHMBaer Bee KpaHa m He 
o6ecnewHBaeT BepTHKajibHOCTH mapHHpHoro 3BeHa npH HaKjioHax, Kanxe h 
ycKopeHH5ix HOCHTejia, hto HapymaeT ropH30HTajibHocrb Kajjpa, npw 
HCnOJlb30BaHHH J1K)60H naHOpaMHOH TOJIOBKH jxjih ycraHOBKH KaMepbi. 

3. YrjioBbie KOJie6aHHH HOCHTejia nepeflaKrrcfl Been KOHCTpyKUHH KpaHa, 
BM3biBaH noBbimeHHyn) Harpy3Ky Ha nacTH HOCHTejia, k KOTopbiM 3aKpenjieH KpaH, 
orpaHHHHBaKnr bo3mo>khocth Bbi6opa hochtcjdi h Tpe6yiOT ycnjieHHa ero HacrreH. 

4. nocrrynaTejibHbie KOJie6aHHH HOCHTejia KpaH nepejiaeT KaMepe, hto 
BW3biBaer KOJieSaHHH H3o6pa>KeHHfl ziaxe b cjiywae npHMeHeHHa j\nn a»eMKH 
rHpocTa6'HjiH3MpoBaHHbix naHopaMHbix tojiobok. 

B ochobv M3o6peTeHH5i nocraBjieHa 3aflana co3naHHH raKoro AMCTaHUMOHHo 
ynpaBJiaeMoro rHpocTa6miM3MpOBaHHoro oneparopcKoro KpaHa, b kotopom 
arpena coziepXHT BHyTpeHHKw nacTb, BbinojiHeHHyio c BOiMOXHOCTbK) noBopoTa 
no och CTpeiibi, cB5i3aHHyK) c npHBOnoM BHyrpeHHefi Mac™ CTpejibi h mapHHpHbiM 
3BCHOM j a MexaHH3M napajuiejiorpaMMHoro rana coctoht H3 Beaymero h Be^OMoro 

GjlOKOB, CBMaHblX TpOCOM, BBeAeHbl rHpOCKOnHHeCKHH 4yBCTBHTejIbHbIH 3JieMeHT 

mapHHpHoro 3Bena, ycraHOBjieHHWH Ha HeM TaK, 4TO ero H3MepHTejibHaa ocb 
^apajuiejibHa och noflBeca mapHHpHOFO 3BeHa, rHpocKonHHecK<«H HyBCTBHTejibHbiH 
3JieMeHT BHyTpeHHefi Hacra crpejibi, ycTaHOBJieHHbiH Ha Hei* TaK, hto ero 



M3MepHTejifeHa5i ocb napajuiejibHa och CTpejibi, rHpocKonnnecKHH HyBCTBHTejibHbiH 
3jieMCHT cTpejibi, ycTaHOBjieHHMH Ha Heft TaK, hto ero H3MepHTejibHafl ocb 
napajinejibHa och noABeca CTpejibi, rHpocKonnnecKHH HyBCTBHTejibHbiH 3JieMeHT 

BepTHKaJIbHOH CTOHKH, yCTaHOBJieHHblH Ha H6H TaK, HTO erO H3 M ep HTe Jib H a5I OCb 

napajuiejibHa och noABeca BepraKajibHOH ctohkh oraocHTejibHo ocHOBaHHH, 
npOAOJibHbifi h BepTHKajibHbiH aKcejiepoMerpbi, ycraHOBJieHHbie Ha mapHnpHOM 
3BeHe Tan, hto hx H3MepHTejibHbie och h ocb noABeca uiapHHpHoro 3BeHa B3aHMHO 
nepneHAHKyjiapHbi, nonepenHbiH aKcejiepoMeTp, yeraHOBJieHHbiH Ha BHyTpeHHen 
nacTH CTpejiw TaK, hto ero H3MepHTejibHaa ocb napajuiejibHa ocm noABeca 
LuapHMpHoro 3BeHa, 3JieKTpoHHbie 6jiokh mapHHpHoro 3BeHa h BHyTpeHHen nacra 
tTpejibi, npMHeivi, nepBbin bxoa ajieKTpoHHoro 6jiOKa mapHHpHoro 3BeHa coeAHHeH 
c bmxoaom npoAOJibHoro aKcejiepoMerpa, BTopoii bxoa 3JieKTpOHHoro 6jiOKa 
ujapHMpHoro 3BeHa coeAHHeH c bmxoaom rnpocKonHHecKoro nyBCTBHTejibHoro 
3jieMeHTa mapHHpHoro 3BeHa, a bmxoa 3JieKTpoHHoro Sjioxa mapHHpHoro 3BeHa 
coeAHHeH co bxoaom npHBoaa mapHHpHoro 3BeHa, nepBbin bxoa 3JieKTpoHHoro 
GiTOKa BHyTpeHHefi Hacra crpejibi coeAHHeH c bmxoaom nonepenHoro 
aKcejiepoMerpa, BTopofi bxoa 3JieKTpoHHoro 6;iOKa BHyTpeHHen nacTM crpejibi 

COeAHHCH C BblXOAOM THpOCKOnHHeCKOrO HyBCTBHTeJlbHOrO 3JieMeHTa BHyTpeHHCH 

Mac™ cTpejiei, Bbixoja 3JieKTpoHHoro 6^0Ka BHyTpeHHen wacTM CTpejibi cocuhhch co 
bxoaom npMBOAa BuyTpeHHew nacra crpejibi, nepBbin bxoa 3JieKTpoHHoro 6/iOKa 
BepTHKajibHoro noBopOTa CTpejibi coeAHHeH c BbixoAOM ny/ibTa ynpaBjieHMa 

BCpTHKaJIbHbIM nOBOpOTOM crpejibT, BTOpOH BXOA 3JieKTpOHHOrO GjIOKa 

BepTHKajibHoro noBopOTa CTpejibi coeAHHeH c bmxoaom rHpocKonnnecKoro 
HyBCTBMTejibHoro 3JieMeHTa crpejibi, Tperan bxoa 3JieKTpoHHoro 6jiOKa 
BepTHKajibHoro noBopOTa CTpejibi coeAHHeH c BbixoAOM BepTHKajibHoro 
ancejiepoMeTpa, a bmxoa 3JieKTpOHHoro 6jiOKa BepTHKajibHoro noBopOTa crpejibi 
coeAHHeH co bxoaom BepTHKajibHoro npHBOAa CTpejibi, nepBbin bxoa 3JieKTpoHHoro 
BiiOKa ropH30HTajibHoro noBopOTa CTpejibi coeAHHeH c BbixoAOM 
rwppcKonHHecKoro nyBCTBHTejibHoro *3JieMeHTa BepTHKajibHOH ctohkh, BTopofi 



bxoa 3JieKTpoHHoro 6jiOKa ropH30HTajitHoro noBOpOTa crpejibi coeflHHeH c 
bmxoaom nyjibTa ynpaBJieHHH ropH30HTajibHbiM noBopoTOM CTpejibi, a bmxoa 
3JieKTpoHHoro 6jioxa ropH30HTajibHoro noBopoTa crpejibi coeAHHeH co bxoaom 
npwBOAa BepTHxajibHOH ctohkh, BepTHKajibHbiH npHBoja, CTpejibi, npHBOAbi 
BHyTpeHHeii nacTM CTpejibi h uiapHMpHoro 3BeHa 3aKpenneHbi b xboctoboh nacTM 
cTpejibi h BbinojiH^ioT 4>yHKUHio npoTHBOBeca, o6ecneHHBaeT KHHeMaTHHecKyio 
H30JI5IUHK) inapHHpHoro y3Jia c ycrraHOBJieHHOM Ha HeM kmho- TejiecbeMOHHofi 
annapaTypow ot Bcex yrjioBbix KOJie6aHHH HOCHTejia, yniOBbie flBHaceHHfl KOToporo 
, npaKTMnecKH, He bjihaiot Ha ABH^ceHHe ebeMOHHOH annapaTypbi, onpcaejiaeMoe 
cMTHajiaMH c nyjibTa ynpaBjieHHfl KpaHOM, KHHeMaranecKyio H30JiflUHio crpejibi ot 
yrjioBbix KOJie6aHHH hochtcjm BOKpyr BepTHKajibHOH och h och no^Beca CTpejibi, 
4to npH ztBH>KeHHH HOCHTejw no3BOJiaeT cymecTBeHHO CHH3HTb Harpy3KH Ha Hero 
co CTopOHM ocHOBaHHH KpaHa. ABTOMara3auH^ npouecca ynpaBjieHwi crpejiofi 
o6ycjiaBjiHsaeT KOMneHcauHK) BepraKajibHbix nocTynarejibHbix KOJie6aHHH 
HOCHTejiM b MecTe KpenjieHH^i khho- TejiecbeMOHHOH annapaTypbi. B pe3yjibTaTe, 
CLeMOHHaa annapaTypa coxpaHaeT cbok) opneHTauHK) He3aBHCHM0 ot ABH>KeHM5i 
HOCHTejia h, 3a cneT 3Toro, no3BOji5ieT nojiyHHTb crra6HJibHoe KanecTBeHHoe 
ropn30HTajibHoe H3o6pa5KeHwe CHHMaervioro CTaTMMHoro mjim ABM>Kymerocfl 
ofvbCKTa n pavuiHpnTb TBopwecKHe bo3mo>khoctm onepaTopa. 

nocTaBjieHHaa 3aaana pemaeTCH TeM, hto b AHCTaHunoHHO - ynpaBjiaeMOM 
nipocrra6HJiH3MpoBaHHOM onepaTopcnoM KpaHe, coaepacauuiM AOOTjiHHHTejibHbie 
npH3HaKH : erpejiy, CMOHTHpoBaHHyid Ha BepTHKajibHOH cjOHKe c B03Mo>KHocTbio 
BepTHKajibHoro noBopoTa h CBH3aHHyio c BepTHKajibHbiM npHBOAOM crpejibi, 

npHHeM, BepTHKaJIbHaH CTOHKa yCTaHOBjieHa Ha OCHOBaHHH C B03MO>KHOCTbK) 

ropH30HTajibHoro noBopoTa h CBjnaHa c npwBOAOM BepTHKajibHOH ctohkh, 
mapHHpHoe 3BeH0 jxjifl pa3MemeHHH khho- TejiecieMOHHofi annapaTypbi, 
3aKpenjieHHoe Ha KOHue crpejibi c B03Mo>KHocTbio nosopoTa BOKpyr 
roRfooHTajibHOH och noflBeca uiapHMpworo 3BeHa. nepneHflMKyaapHOH och crpejibi, 
CBAiaHHoe c npHBOAOM uiapHMpHoro 3BeHa nocpeACTBOM MexaHH3Ma 



napajuiejiorpaMMHoro rana, 3aKpenjieHHbm b xboctoboh Hacrn crpejibi 
npoTHBOBec, nyjibT ynpaBJieHH* h 3JieiopoHHbie Sjiokh BepTHKajibHoro h 

ropM30HTaJlbHOrO nOBOpOTOB CTpeJlbl, CJieAyiOLUHX OTJIHHHTeJIbHblX npM3HaKOB, 

A0CTaT04Hbix bo Bcex cjiynaax , Ha KOTOpbie pacnpocrrpaHfleTca HccnpauiHBaeMbiH 
o6T>eM npaBOBOH oxpaHbi: cnpejia co,aep>KHT BHyTpeHHioio nacrb, BbinojiHeHHyio c 

BO'3MO>KHOCTbK) nOBOpOTa no OCM CTpeJIbI, CBH3aHHyK) C npHBOflOM BHyTpeHHeH 

sac™ CTpejibi h uiapHHpHbiM 3BeHOM. M npM3HaKOB, xapaKTepH3yiomHx 
H3o6peTeHHe jiHuib b nacTHbix cjiynasx: MexaHH3M napajuiejiorpaMMHoro rana 
coctomt H3 BeAymero h BeAOMoro 6jiokob, CB*3aHHbix TpocoM, BBezieHHbie 

rHpOCKOriHHeCKHM HyBCTBHTejIbHblH SJieMGHT UiapHHpHOrO 3BeHa, yCTaHOBJieHHblH 

Ha HeM TaK, hto ero m 3 m epHTejib h aa ocb napajuiejibHa och noABeca mapHHpHoro 

3BeHa, THpOCKOnHHeCKHH HyBCTBHTejIbHblH ajieiweHT BHyTpeHHeH HaCTH CTpeJIbI 

ycTaHOBJieHHbiH Ha Hen TaK, hto ero h 3 m epHTejib h a a ocb napajuiejibHa och crpejibi, 

PUpOCKOnHHeCKHH HVBCTBHTejlbHblH 3JieMeHT CTpeJIbI, yCTaHOBJieHHblH Ha Heff raK, 

hto ero H3MepHTejibH85i ocb napajuiejibHa och noABeca crpejibi, rnpocKoriHHecKHH 

HyBCTBHTejIbHblH 3JICMCHT BepTHKaJIbHOH CTOHKH, yCTaHOBJieHHblH Ha HCH TaK, HTO 

ero in.MepHTejibHaa ocb napajuiejibHa och noABeca BepTHKajibHon ctohkm 
(vi'HocHTejibHO ocuoBaHHH. npoAOjibHbin h BepTHKaubHbiH ' aKCCJiepOMCTpbl , 
ycraHOBJieHHbie na mapHnpHOM 3BeHe TaK, hto hx H3MepHTejibHbie och h ocb ~ 
noABeca mapHHpHoro 3BeHa B3aHMHO nepneHAHKyjiapHbi, nonepenHbin 
aKcejiepoivieTp, yCTaHOBJieHHblH Ha BHyrpeHHen nacrrn crpejibi TaK, hto ero 
H3MepHTejibHa5i ocb napajuiejibHa ocn^noABeca mapHHpHoro 3BeHa , 3JieKTpoHHbie 
6jiokh mapHHpHoro 3BeHa h BHyTpeHHeH Hacro crpejibi, npHHeM, nepBbin bxoa 
3JieKTpoHHoro 6jiOKa mapHHpHoro 3BeHa coeAHHeH c bmxoaom npOAOJibHoro 
aKcejiepoMerpa. BTopon bxoa 3JieKTpoHHoro 6jiokh LuapHwpHoro 3Bena cocahhch c 
BbixoAOM rnpocKonHHecKoro nyBCTBHTejibHoro 3JieMenTa uiapHHpHono 3BeHa, a 
BbixoA 3JieKTpOHHoro SjiOKa mapHHpHoro 3BeHa coeAHHeH co bxoaom npnBOAa 
iuapHHpHoro 3BeHa, nepBbifi bxoa SJieKTpOHHoro 6jiOKa BHyTpeHHeH nacra CTpejibi 
coexiHHeH c bwxoaom nonepenHoro aKcejiepOMerpa, BTopon bxoa 3JieKtpoHHoro 



6;iOKa BHyTpeHHefl nacra CTpejibi coc^hhch c bmxoaom TMpocKonwHecKoro 

4yBCTBHTCJIbH0r0 SJICMCHTa BHyTpeHHefi HaCTH CTpeJIbI, BblXOfl 3JieKTpOHHOrO 6jIOKa 

BHyTpeHHefi nacTH crpejibi coe^HHeH co bxoziom npHBO^a BHyTpeHHefi nacTH 
expend, nepBbifi bxojx ajieKTpoHHoro 6jiOKa BepTHKajibHoro nosopoTa crpejibi 
cocziMHCH c BbixoAOM hyjibTa ynpaBjieHM BepTHKajibHbiM noBopoTOM cnpejibi, 
BTopofi Bxofl 3JieKTpoHHoro 6jiOKa BepraicajibHoro noBopoTa crpejibi coeflHHeH c 
BbixoaoM rapocKonHHecKoro nyBCTBHTejibHoro ajieMeHTa crpejibi, Tperafi bxoa 
3JieKrpoHHoro 6;ioKa BepTHKajibHoro nosopoTa CTpejibi coeflHHeH c bmxoaom 
BepTHKajibHoro aKcejiepoxieTpa, a bmxoa 3JieKTpoHHoro 6jioica BepTHKajibHoro 
noBopoTa crpejibi coeziHHeH co bxoaom BepTHKajibHoro npHBO^a CTpejibi, nepsbifi 
Bxoa 3JieKTpoHHoro 6;iOKa ropH30HTajibHoro noBopoTa crpejibi cocuhhch c 
blixoaom rMpocKonwHecKoro HyscTBMTejibHoro 3JieMeHTa BepTMKajibHOH ctohkh, 
BTOpoii bxoa 3JieKTpOHHoro 6jioKa ropH30HTajibHoro noBopcvra crpejibi coe^HHeH c 
BbixoAOM nyjibTa ynpaBjieHHM ropM30HTajibHMM noBopoTOM CTpejibi, a Bbixoz* 
3/ieKTpoHHoro 6jiOKa ropH30HTajibHoro noBopcrra CTpejibi coeziHHeH co bxoxiom 

npHBOHa BepTMKajibHOH CTOHKH, BepTHKaJIbHblfi npHBOZl CTpeJIbI, npHBO^bl 

BHyTpeHHefi nacTH CTpejibi h mapHnpHoro 3BeHa 3aKpenjieHbi b xboctoboh nacTH 

CTpejibi M BbinOJIHMIOT (j)yHKUHK) npOTHBOBeca. 

Ejiarotfapa Hcnojib30BaHHK) b npeanoHeeHHOM AHCTaHunoHHO ynpaBjiaeMOM 
rapocTa6HJiH3HpoBaHHOM onepaTopcKOM KpaHe crpejibi, co,aep>Kaiuefi BHyTpeHHioio 

HaCTb, BbinOJlHeHHyK) C B03MO>KHOCTbK) nOBOpOTa no OCH CTpejibi, CB5I3aHHOH c 

npHBOnoM BHyTpeHHefi 4acra crpenw, crrpejibi CMOHTMpOBaHHofi , Ha 

BepTMKajibHOH CTOHKe C B03MO>KHOCTbK) BepTMKaJIbHOTO nOBOpOTa H CBHSaHHyK) C 
BepTHKajibHbiM npHBOAOM CTpejibi, BepTHKaJlbHOfi CTOfiKe yCTaHOBJieHHOfi Ha 
OCHOBaHHH C B03MO)KHOCTbK) rOpH30HTaJIbHOrO nOBOpOTa, CBH3aHHOH C 

ropmoHTaiibHbiM npHBO^OM BepTMKajibHOH CTofiKH, mapHnpHoro 3BeHa jinx 
pa^MemeHMJi kmho- TejiecbeMOHHofi annapaTypbi, 3aKpenjieHHoro Ha KOHue 

bH^TpeHHefi H8CTH CTpejibi C B03MO>K«OCTbK) nOBOpOTa BOKf^T TOpH30HTaJIbHOfi 

ocH, noABeca mapHnpHoro 3BeHa, nepneHflHKyjiapHofi och crpejibi, CBjnaHHoro c 
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npHBOAOM mapHMpHoro 3BeHa nocpeACTBOM MexaHH3Ma napajmejiorpaMMHoro 
Tnna, cocTonmero H3 BeAymero m BeflOMoro 6jiokob, CBH3aHHbix TpocoM, 
3aKpenjieHHbix b xboctoboh nacTH CTpejibi BepTHKajibHoro npHBOfla CTpejibi, 

npMBOAOB BHyTpeHHCH HaCTH CTpeJIbI H UiapHHpHOrO 3BeHa BbinOJIHHIOmMX 

(J)yHKUHio nporaBOBeca, nyjibTa ynpaBjieHH* h 3JieKTpOHHbix 6jiokob 
BepTHKajibHoro h ropH30HTajibHoro noBopoTOB crpejibi, bbcachhio 
THpocKonHHecKoro HyBCTBHTejibHoro aneMeHTa uiapHHpHoro 3BeHa, 
ycTaHOBJieHHoro Ha HeM TaK, hto ero H3MepHTejibHa5i ocb napajuiejibHa och noABeca 
LuapHMpHoro 3BeHa } rnpocKoriHHecKoro nyBCTBHTejibHoro 3JieMeHTa BHyTpeHHefl 
wacTM crrpejibi, ycTaHOBJieHHoro Ha Hen Tax, mto ero H3MepHTejibHaa ocb 
napajinejibHa och crpejibi, rnpocKoriHHecKoro HyBCTBHTejibHoro 3Jie\ieHTa crpejibi, 
ycTaHOBJieHHoro Ha Hen TaK, hto ero H3MepHTejibHaa ocb napajuiejibHa och noABeca 
CTpejibi. rnpocKonHHecKoro nyBCTBHTejibHoro ajie'MeHTa BepraKajibHOH ctohkh, 
ycTaHOBJieHHoro Ha Hen Tax, hto ero H3MepHTejibHafl ocb napajuiejibHa och noABeca 

BCpTHKaJlbHOH CTOHKH OTH 0 CHTCJIb H O OCHOBaHHfl, npOAOJIbHOTO H BepTHKaJlbHOrO 

aKcejiepoMeTpoB, ycTaHOBjieHHbix Ha uiapHHpHOM 3BeHe TaK, hto hx 
H3MepHTejibHbie och h ocb noABeca uiapHHpHoro 3BeHa B3aniviH0 
nepneHAHKyjTapHbi, nonepenHoro aKcejiepoMeTpa, ycTaHOBJieHHoro Ha BHyTpeHHen 
nacTH CTpejtbr TaK, hto ero H3MepnTejibHa« ocb napajuiejibHa och noABeca " 
iiiapuHpHorp 3BeHa, aneKTpoHHbix 6jiokob uiapHHpHoro 3BeHa h BHyTpeHHen Hac™ 
CTpejibi, coeAHHeHHio nepBoro sxoAa 3JieKTpOHHoro 6jiOKa uiapHHpHoro 3Bena c 
BbixoaoM npOAOJibHoro aKcejiepoMefpa, BToporo BxoAa 3JieKTpOHHoro 6jiOKa 
uiapHHpHoro 3BeHa c bmxoaom rnpocKonHnecKoro 4'yBCTBMTejibHoro ajieivieHTa 
uiapHMpHoro.3BeHa. a BbixoAa 3JieKTpoHHoro 6jiOKa uiapHHpHoro 3BeHa co bxoaom 
npiiBOAa uiapHHpHoro 3BeHa, coeAHHeHHio nepBoro BXOAa 3JieKTpoHHoro 6noKa 
BHyrpeHHew nacTH CTpejibi c BbixoAOM nonepenHoro aKcejiepoMeTpa, BToporo BXOAa 
)jieKTpoHHoro . SnoKa BHyTpeHHen Hacrn CTpejibi c BbixoAOM rnpocKonHnecKoro 
^lyBCTBHTejibHoro 3JieMeHTa BHyTpeHHen nacTH crpejibi, a BbjxoAa 3JieKTpoHHoro 
6nqka BHyTpeHHen nacTH CTpejibi co bxoaom npnBOAa BHyTpeHHefi nacra crrpejibi, 
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coezwHeHHio nepBoro Bxoaa 3JieKTpoHHoro 6jiOKa BepraKajibHoro noBopOTa 
CTpejibi c BbixoflOM nyjibTa ynpaBjieHH* BepraKajibHoro noBopOTa crpejibi, BToporo 
Bxo^a ajieKTpoHHoro 6jioKa BepraKajibHoro noBopOTa crpejibi c Bbixo/iOM 
rapocKonHHecKoro HyBCTBHTem>Horo ajieMeHTa cnpejibi, TpeTbero Bxoxia 
ajieKTpoHHoro 6jiOKa BepraKajibHoro noBopOTa crpejibi c BbixowM BepTHKajibHoro 
aKcejiepoMerpa, a Bbixoaa 3JieKTpOHHoro 6jiOKa BepraKajibHoro noBopOTa CTpejibi 
co bxoaom BepraKajibHoro npHBOjja crpejibL coeziHHeHHio nepBoro Bxojxa 
3JieKTpoHHoro 6jiOKa ropH30HTajibHoro noBopOTa CTpejibi c bmxo^om 
rnpocKonMHecKoro nyBCTBHTejibHoro 3JieMeHTa BepraKajibHOH ctohkh, BToporo 
Bxona ^JieKTpoHHoro 6noKa ropH30HTajibHoro noBopOTa CTpejibi c Bbixo/jOM 
nyjibTa ynpaBjieHH* ropw30HTajibHbiM noBopoTOM CTpejibi, a Bbixoaa 3JieKTpoHHoro 
oiiOKa ropM30HTajibHoro noBopOTa crpejibi co bxoaom npHBO^a BepraKajibHOH 
ctohkh o6ecneMMBaexcH HeTbipexocHaa rHpocTa6HjiH3auH*i npe^JiOKeHHofi 
KOHCTpyKUHH KHHoonepaTOpCKoro KpaHa, T.e. ero umpHHpHoro y3Jia c khho- 
TejiecteMOHHofi annapaTypofi, crpejibi, ee BHyTpeHHeii nacra h BepraKajibHOH 
ctohkh, 3HaHHTejibHoe ynpomeHHe h coKpameHne seca KOHCTpyKUHH h 3a chct 
3Toro nojiyneHO eraGnjibHoe h KanecTBeHHoe H3o6pa>KeHHe c o6ecne4eHneM 
rop h 3 o HTa ji b h o era Kaupa, a TaKace 3HaHHTe;ibH0 paciunpeHbi onepaTopcKHe 

BOJMO/KHOCm. " 

M3o6peTeHMe noflCHaeTCH cxeMOH. 

Ha (J)Hr. I npezurraBjieHa ajieKTpOHHO-KHHeMaraHecKaa cxeMa zuicTaHUHOHHo 
ynpaBjiaeMoro' rHpocTa6MjiH3npoBaHHoro onepaTopCKoro KpaHa. 

AHCTaHUHOHHO ynpaBjiaeMbin rHpocTa6HJiH3HpOBaHHbin onepaTopCKHH KpaH 
coziep>KHT erpejiy 1, cocToamyio H3 BHyTpeHHen ee nacra 2, BbinojiHeHHOH c 

B03MO)KHOCTbK> nOBOpOTa B nOAHIHnHHKaX 3,4 nO OCH CTpejibi 5 } CBH3aHHOM c 

npHBoaoM BHyTpeHHefi nacra crpejibi 6. dpejia 1 CMOHrapoBaHa Ha BepraKajibHOH 
CTOHKe 7 c B03MO^CHOCTbio BepTHKajibHoro noBopOTa b no^uiHnHHKax 8,9 BOKpyr 
ben. CTpejibi-10 h CBH3aHa c BepTHKajibHbiM npHBonoM cTpejibi II, npnweM, 
BepTMKajibHaa CTOHKa 7 ycTaHOBJieHa Ha ocHOBaunn 12 pa3MemeHH0M Ha HOCHTejie 



13 c B03M03KHOCTbio ropH30HTajn>Horo noBopoTa B nOZUHHIIHHKe 14 BOKpyr OCH 
nojiBeca BepTHKajibHOH ctohkh 15 h CBH3aHa c npHBOAOM BepTHKajibHOH ctohkh 
16. LUapHHpHoe 3bcho 17 njw pa3MemeHHfl khho- TejiecbeMOHHOH annapaTypbi 18, 
3aKperuieHHoe Ha KOHLje BHyTpeHHen nacra crpejibi 2 c B03MO>KHOCTbio noBopoTa 
BOKpyr och noflBeca mapHHpHoro 3BeHa 19 b nozuunnHHKe 20 nepneaaHKyjiapHOH 
ocm crpejibi 5, CB5i3aHHoe c npHBOAOM mapHHpHoro 3BeHa 21 nocpexiCTBOM 
MexaHH3Ma napajuiejiorparyiMHoro THna 22, cocToamero H3 Beaymero h Be,aoMoro 
ojiokob 23, 24 cBM3aHHbix TpocpM 25, 3aKpenjieHHbiM b xboctoboh nacTH 

BHVTpeHHeH HaCTH CTpeJIbI 2, BepTHKajIbHblH npHBOZl CTpeJIbI 11, npHBOAbl 

BHyTpeHHefi nacrn crpejibi 6 mapHHpHoro 3seHa 17 , 3aicpermeHHbie b xboctoboh 
nacTH BHyTpeHHCH nacra cnpejiw 2 BbinojiHHiOT nacraHHO (J)yHKUHK) npOTHBOBeca 
26. 

rnpocKonHnecKHH HyBCTBHTejibHbiH 3JieMeHT mapHHpHoro 3BeHa 27 
ycTaHOBJieHHbiH Ha uiapHHpHOM 3BeHe 17 TaK, hto ero H3MepHTejibHaa ocb 
napajinejibHa ropH30HTaxibHOH och no^Beca mapHHpHoro 3BeHa 19, npoAOJibHbin h 
BcpTH k an b h bi m aKcejiepoMeTpw 28, 29 ycraHOBjieHbi na mapHHpHOM 3BeHe 17 Tan, 
hto hx H3MepHTejibHbie och h ocb no/iBeca mapHHpHoro 3BeHa 19 
B3aHMHonepneHnwKyjiapHbi , rHpocKonnnecKHH HyBCTBHTejibHbiH 3JieMeHT 
unyrpeHneH ^acTH crpejibi 30 ycraHOBjieHHbiH Ha BHyrpeHHew nacTH crpejibi 2 ran, " 
hto ero M3MepHTejibHaa ocb napajuiejibHa och CTpejibi 5, nonepeHHbin aKcejiepoMerp 
31 ycTaHOBJieHHbiH Ha BHyTpCHHen Mac™ crpejibi 2 TaK, hto ero H3MepHTejibHaa ocb 
napajuiejibHa och noziBeca mapHHpHoro 3BeHa 19 rnpocKonHnecKHH 
HyBCTBHTejibHbiH sjieMeHT crpejibi 32, ycTaHOBJieHHbiH TaK, hto ero 

H3MepHTejibHa$i ocb napajuiejibHa och no^Beca CTpejibi 10, rnpocKonHnecKHH 

HyBCTBHTejibHbiH 3JICMCHT BepTHKajibHOH CTOHKH 33 yCTaHOBJieHHMH Ha 

BepTHKajibHOH CTOHKe 7 TaK, hto ero H3MepHTejibHaa ocb napajuiejibHa och no^Beca 

BepTHKajibHOH CTOHKH 15. 

y I FlyjibT ynpaBJieHHH 34, npexma3HaneHHbiH jxm (j)opMHpOBaHH^ Ha nepBOM 
Bbixone 35 cnrHajia ynpaBJieHHa ropH30HTajibHoro noBopoTa CTpejion BOKpyr och 
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noflBeca BepraKajibHOH ctohkh 15 h Ha btopom Bbixozie 36 cnraajia ynpaBJieHna 
BepTHKajibHoro noBopOTa crpejiofi BOKpyr och no^Beca crpejibi 10. 

3jieKTpoHHbiH 6jiok ropH30HTajibHoro noBopoTa crpejibi 37 HMeeT nBa 
Bxo^a, nepBbiH m KOTopbix 38 coe/jHHeH c BbixoaoM rnpocKoriHHecKoro 
HyBCTBMTejibHoro 3JieMeHTa BepraKajibHOH ctohkm 33, BTopofi bxojx 39 coeziHHeH c 
BbixoAOM nyjibTa ynpaBJieHHa 35, a Bbixofl coejjHHeH c npHBOflOM BepraKajibHOH 

CTOHKH 16. 

3jieKTpoHHbifi 6jiok BepTHKajibHoro noBopoTa CTpejibi 40 HMeeT Tpn Bxoaa, 

nepBbifl H3 KOTopwx 41 coeflHHeH co BTopwM BbixoflOM nyjibTa ynpaBJieHMM 

» 

BepTHKajibHoro noBopoTa crpejibi 36, BTopofi 42 coc^hhch c BbixozioM 
rapocKonHHecKoro MyscTBHTejibHoro ajieMema crpejibi 32, TperHH bxojx 43 
coeflHHeH c BbixoAOM BepTHKajibHoro axcejiepoivieTpa 29, a bmxoa coe^HHeH c 
bxoaom BepTHKajibHoro npHBOzia CTpejibi 1 1. 

3jieKTpoHHbifi Sjiok BHyTpeHHen nacra crpejibi 44 HMeeT ana Bxona, nepBbin 
m KOTopbix 45 coe^HHeH c bmxoaom nonepenHoro aKcejiepoMeTpa 31, BTopon bxoa 
46 coeziHHeH c bmxojiom rHpocKonnnecKoro wyBCTBHTejibHoro 3JieMeHTa 
BHyTpeHHen sacra CTpejibi 30, a Bbixo,a coe^HHeH c npnsoAOM BHyTpeHHen sacra 
CTpejibi 6. 

3neKTpoHHbiH 6jiok mapHHpHoro 3BeHa 47 HMeeT ,0Ba Bxo^a, nepBbin H3 ~ 
Koropbix 48 coeAHHeH c BbixoAOM npoziojibHoro aKcejiepoMeTpa 28, BTopon bxoa 49 
coeAHHeH c BbixoAOM rnpocKonHHecKoro nyBCTBHTejibHoro ajieMeHTa mapHHpHoro 
3BeHa 27, a bmxoh coe^HHeH c bxoaom npHBOfla mapHHpHoro 3BeHa 21 . 

^HCTaHUHOHHO ynpaBJIMeMblH rHpOCTa6HJIH3HpOBaHHbIH onepaTopCKHH KpaH 

paSoTaeT cjiezxyiomnM o6pa30M. 

B OTcyTCTBHe CHTHajiOB c nyjibTa ynpaBJieHna 34 B03MO>KHOCTb ABMaceHHfl 
khho- TejiecbeMOHHOH annapaTypbi 18 h 3JieivieHTOB KOHCTpyKunn KpaHa 
cymecTByer TOJibKp b pe3yjibTare aencTBHa Ha hhx BHeujHMx B03MymaiomHx 
hoiyieHTOB, mnpHMep, TpeHne b /noAiunnHMKax h npiiBO^ax, #e6ajiaHca, 

cr3pOZlHHaMH4eCKHX CHJI, TH)KeHH5I TOKOnOflBOflOB H T.fl. fl03T0My, flJlfl 
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CTa*6MJiM3auMH nojio^eHH* ruapHMpHoro 3BeHa 17 h pa3MemeHHOH Ha HeM 

cbCMOHHOH annapaTypbi 18 hco6xoahmo, hto6w c noMOinbio rnpocKonHHCCKHx 

HyBCTBHTejibHbix 3JiCMeHTOB 32,27,30,33 CTpejibi 1, LuapHHpHoro 3BeHa 27, 

BHyTpeHHCH HaCTM CTpeJIbI 30 H BepTHKaJIbHOH CTOHKH 33, 3JieKTpOHHbIX 6JIOKOB 

ropH30HTajibHoro h BepTHKajibHoro noBopoTOB cnpejibi 37,40, BHyTpeHHefi Macro 
crpejibi 44 , uiapHHpHoro 3BeHa 47 h npHBOAOB 16,11,6,21 npHjio^CMTb k 
cooTBCTCTBCTCTByiomHM sjiCMeHTaM KpaHa MOMCHTbi, KOMneHCHpyiomne 
nepewHCJieHHbie Bwuie BHeuiHHe B03MymaiomHe MOMeHTbi. 

npH ^eHCTBHM Ha IIiapHHpHOe 3BCHO 17 MOMeHTa BHeiUHHX CHJI BOKpyr OCH 

noziBeca uiapHHpHoro 3BeHa 19 rHpociconHHecKHH HyBCTBHTejibHbifi 3JieMeHT 
uiapHHpHoro 3BeHa 27 Bbipa6aTbiBaeT CHmaji noAaBaeMbifi Ha BTopofi bxojx 
3JieKTpOHHoro 6;iOKa uiapHHpHoro 3BeHa 49. 3tot cnrHaji ycHjiMBacTCH yKa3aHHbiM 
Gjiokom h c ero Bbixona nonaercfl Ha bxojx npHBOna uiapHHpHoro 3BeHa 21. 
nojiyneHHWH momcht nocpezjcTBOM MexaHH3Ma napajuiejiorpaMMHoro rana 22, 
BKjiK)4aioiuero Be^yiiiHH 6jiok 23, rpoc 25 h BeziOMbifi 6jiok 24 nepenaeTca Ha 
mapHnpHoe 3bcho 17 h KOMneHCHpycT MOMeHT BHeuiHHX CHji, oGecnenHBaa TeM 
caMbiM HcnoziBM/KHocTb khho- TenecbCMOHHOH annapaTypbi 18. 

npH AefiCTBHH Ha OiapHHpHOe 3BCHO 17 MOMeHTa BHeiUHHX CHJI BOKpyr OCH 

crpe/ibi 5, oh ncptuaexcM L iepe3 noziujHriHHK 20 Ha BHyTpenHiOK) nacTb CTpejibi 2 , 

FMpOCKOnHHCCKHH HyBCTBHTCJIbHblH 3JICMCHT BHyTpeHHCH HaCTH CTpeJlbl 30 

Bbipa6aTbiBaeT cHraaji, nocrynaiouiHH Ha BTopofi bxojx 3JieKTpoHHoro SjiOKa 
BHyTpeHHefi Macro crrpejibi 46. 3tot cnrHaji ycmiHBaeTca yKa3aHHbiM 6jiokom h c 
ero Bbixona nonaercH na bxojx npHBoaa BHyTpeHHefi Macro crpejibi 6. nojiyMeHHbifi 
momcht nepe3 nozuunnHMK 20 nepexiaeTca mapHHpHOMy 3BeHy 17 h KOMneHcwpyeT 
momcht BHeiUHHX ciu. npenHTCTBya H3MeHeHHK) nojioweHmi LuapHHpHoro 3BeHa 17 
b npocTpaHCTBc BOKpyr ocii noflBeca BHyTpeHHefi Macro CTpejiu 5 h o6ecneMHBaa 
tcm caMbiM HenonBH>KHocTb khho- TenecbeMOMHOH annapaTypbi 18. 
\ i. ripw aeficTBHH MOMeHTa BHeuiHHX chji Ha <rrpejiy*l Boxpyr och 10 
i ii po c k o n h m ec k h h wyBCTBHTejibHbiH 3JieMeHT CTpejibi 32 Bbipa6aTbiBaeT cHruaji, 



12 

nocTynaioiUHH Ha BTopon bxoa 42 ajieiapoHHoro 6jioKa BepTHKajibHoro noBopoTa 
crpejiM 40. 3tot CHrHaji ycnjiHBaerca yKa3aHHbiM 6jiokom h c ero BbixoAa noAaeTca 
Ha bxoa BepTMKajibHoro npHBOfla cnpejibi 11. Pa3BHBaeMbiH npHBOAOM 11 momcht 
KOMneHcnpyeT momcht bhcuihhx chji, npenflTCTBya KOJieSaHHflM crpejibi 1 BOKpyr 

OCH 10. 

flpH AeiiCTBHH MOMeHTa BHeiiiHHX chji Ha crpejiy 1 BOKpyr och 15 oh 
nepeaaeTCH nepe3 noAmwnHHKH 8,9 Ha BepraKajibHyio CToihcy 7. THpocKonHHecKHH 
HyscTBHTenbHbiH ajieMeHT b eprax ajibH o h ctohkh 33 Bbipa6aTbiBaeT CHrHaji, 
nocrrynaiomHH Ha nepBMH bxoa 38 aneKTpoHHoro 6;iOKa ropH30HTajibHoro 
noBopoTa CTpenbi 37. 3tot CHrHaji ycnjiKBaerc* yna3aHHbiM 6jiokom h c ero 
Bbixozia nocrynaeT Ha bxoa npHBO^a BepTHKajibHOH ctohkh 16. Pa3BHBaeMbin 

npHBOAOM MOMCHT KOMneHCHpyeT MOMCHT BHCUJHHX CHJI, npCJlMTCTByH KOJie6aHH5lM 

CTpejibi.l BOKpyr och 15. 

TaKHM o6pa30M, b OTcyTCTBne cnmajiOB c nyjibTa ynpaBjieHHM 34 momchtw 
bhciuhhx chji, npnjio^eHHbie k khhoc^cmohhoh annapaType 18 BOKpyr ocefi 5 h 19, 
a raK>KC k CTpejie BOKpyr ocen 10 h 15 KOMneHCHpyiOTCM, hto no3BOJi5ieT HCKjiiOHHTb 
KOJieGanne c^cmohhoh annapaTypbi 18 h cTpejibi 1. 

ripn nocTynjieHHH co BToporo BbixoAa 36 nyjibTa ynpaBjieHna 34 cnrHaji 
ynpaBjieHH^^cfpejiOH 1 BOKpyr och 10 Ha nepBbin bxoa 41 3JiCKTpOHHoro 6jioica 
BepTHKajibHoro noBopoTa cnpejibi 40 oh cyMMHpycTCfl c BbixoAHbiM cnn-iajiOM 
rupocKonHnecKoro MyBCTBHTCJibHoro 3JieMeHTa CTpejibi 32 } nocrynaiouiHM Ha 
nepBbin bxoa 3JieKTpoHHoro 6jiOKa 40 T 

B pe3yjibTaTe, Ha BbixoAe 6jiOKa 40 ^opMHpyeTC* cwrHaji, cooTBCTCTByiomHH 
noBopoTy CHcreMbi KOopAHHaT, MOAejinpyeMofi rHpocKonnnecKHM 
HVBCTBHTejibHbiM 3JieMCHTOM cnpejibi 32. 3tot CHrHaji noAaeTCM Ha bxoa 
BepTMKajibHoro npHBOAa CTpejibi 11, KOTopbiH h pa3BopaHHBaeT crpejiy 1 BOKpyr 
ocii noABeca CTpejibi 10 b tohhom cootbctctbhh c cnrHajiOM Ha btopom BbixoAe 36 
iny\iibTa ynpaBJteHwa 34. * * 
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npH nocTyrmeHHH c nepBoro Bbixoaa 35 nyjibTa ynpaBJieHH* 34 CHrHaji 
ynpaBjieHH* CTpejion 1 BOKpyr och 15 Ha BTopon bxoa 39 3JieKTpoHHoro 6;iOKa 
ropiriOHTa^bHoro noBopoTa crpejibi 37 oh cyMMHpyercfl c bmxoahmm cnrHajiOM 
rnpocKonHHecKoro HyBCTBHTCJibHoro ajieMeHTa BepraicajibHOH ctohkh 33, 
nocTynaiomHM Ha nepBbiM bxoa 38 yxa3aHHoro 3JieKTpOHHoro 6jiOKa. B 
pe3ynbTaTe, Ha Bbixo^e 3toto 6noKa 37 (j)opMHpyercfl cwrHaji, cooTBercTByioinHH 
noBopoTy CHcreMbi KOOpflHHaT, MOAejiHpyeMOH rHpocKonnnecKHM 
HyBCTBHTCJibHbiM 3JieMeHTOM BCpTHKajibHOH ctohkh 33. 3tot CHrHaji noAaeTca Ha 
bxoa npHBO^a sepTHKajibHoii ctohkh 16, KOTopan h pa3BopanHBaeT crpejiy 1 
BOKpyr och 15 b tohhom cooTBeTCTBHH c cnraajiOM Ha nepBOM Bbixoxie 35 nyjibTa 
ynpaBJieHH5i 34. 

riorpemHocTH THpocKonHHecKoro nyBCTBHTejibHoro 3jieMeHTa BHyTpeHHefi 
nacTH CTpejibi 30, 3JieKTpoHHoro 6jioxa BHyrpeHHen Hacra CTpejibi 44, a Tax^e 
BueujHHe B03MymaK)LUHe MOMeHTbi, npnjioHceHHbie k uiapHHpHOMy 3BeHy 17 h 
BHVTpCHHen HacTH CTpejibi 2 BOKpyr och crpejibi 5 3a /yiHTejibHbiH npoMOKyTOK 
BpCMCHH Moryr Bbi3BaTb ee pa3BopoT Boxpyr 3toh och. J^nn hckjuohchha 3Toro 
pa3BopoTa ycTaHOBjieH nonepenHbin aKcejiepOMeTp 31, H3Mep$nomHH otkjiohghhc 
och nonBeca ujapHHpHoro 3BeHa 19 ot rjiockocth ropn30HTa. C ero Bbixoxia cnrHaji 
noziaeTCfl Ha^nepBbifi bxojx 45 3JieKTpoHHoro 6jiOKa BHyTpcHHen wacTH crpejibi 44, 
cyMMHpycTCH c cnrHajiOM Ha btopom Bxoae 46 yKa3aHHoro 6iiOKa 44, Bbi3biBaH 
noBopoT cHCTeMbi KOopziHHaT, MOflejinpyeMOH rnpocKonHHecKHM h y bctb htcji bH bi m 
'3/iCMeHTOM BHyTpeHHen Macro CTpejibi 30 b cropoHy, npoxHBonojio>KHyK) 
otkhohchhk) och noABeca mapHHpHoro 3BeHa 19 or hjiockocth ropH30HTa. Ha 
BbixoAe 3JieKTpoHHoro 6jiOKa BHyTpeHHen nac™ CTpejibi 44 (fiopMnpyeTCH cnrHaji, 
noAaBaeMbiH Ha bxoa npnBOna BHyTpeHHen Mac™ CTpejibi 6, Koropbifi 
paiBopaHHBaeT ee h ocb noABeca uuapHHpHoro 3BeHa 19 b njiocKOCTb ropH30HTa. 

riorpeuiHocTH rnpocKonHnecKoro nyBCTBHTejibHoro 3JieMeHTa uiapHHpHoro 
hsqua 27, 3JKKTpOHHoro 6jiOKa uuapHHpHoro 3BeHa 47, £a TaK*e BHeuiHHe 
B03MymaiomHe MOMeHTbi, npHJio^eHHbie k ctjCmohhoh annapaType 18 h 
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iiiapHiipi-iOMy 3BeHy 17 BOKpyr och mapHHpHoro 3Bei-ia 19 3a AJiHTejibHbifi 
ripOMOKyroK bpcmchw Moryj Bbi3BaTb pa3BopoT yKa3aHHbix 3JieMeHTOB Boxpyr ocw 
19. ZUifl hckjiiomchhh 3Toro pa3BopoTa ycrraHOBJieH npoAOJibHMM aKcenepoMerp 28, 

H3MepMIOLUHH OTKJIOHeHHH IiiapHHpHOrO 3BeHa 17 OT nJlOCKOCTH ropH30HTa BOKpyr 

och noABeca inapHnpnoro 3BeHa 19. npn yi<a3aHHOM OTKjiOHei-iMH ci-irnaji c Bbixoaa 
npoaoribHoro ai<cejiepoMeTpa 28 noaaeTCfl na nepBbifi.BxoA 48 3jieKTpoHi-ioro 6jioi<a 
uiapi-iMpHoro 3BeHa 47, cyMMHpyeTCM c cwrHajiOM na btopom Bxcme 49 or 
i ' 1 1 p ( ) c k o n h 4 cc k o ro wyBCTBiireJibHoro DJiervieHTa mapi-inpi-ioro 3Bena 27, Bbi3biBaM 

IKJBOpOT CMCTCMbl KOOpjUJIliaT, MOfleJlHpVeMOH 3THM l I yBCTBHTCJIbllbl M JJlCMeilTOM B 

cropoi-iy npoTHBonojio>KHyio otkjiohchhio Luapi-nipHoro 3Bena 17 ox nnocKOCTH 
i Dpn-iuHTa. Ha Bbixoxie 3jiei<TpOHHoro 6jioi<a uiapuHpHoro 3Bena 47 (j)opMHpyeTC$i 
.iiiiiaji. npjLiaiiaeMbiH na bxoa npHBOAa uiapHHpnoro 3Bei-ia 21, KOTopwfi 
iiocpcMCi-iiOM McxaiinjMa napajiJiejiorpaMMnoro 'run a 22, BianoMaiomero BcaymHH 
ojiok 23, BeAOMbifi 6jiok 24 h c noMombio rpoca 25 pa3BopaMHBaer mapi-uipHoe 

3BCH0 17 B njlOCKOCTb ropM30HTa. 

ripn npH no>KeHHH BepTHKajibHbix chji k m a p h h p h o m y 3Bei-iy 17 HUM K 
c'IjCmomhoh annaparype J 8 Ha Bbixoae -BepTWKajibHoro aKcejiepOMerpa 29 
noMBJiMexcM _ CHrHaji, KOTopbiw nocne ycMjienmi ajieKTpOHi-ibiM ojiokom 
licpTiiKajibiioro nOBOpora crpejibi 40 nocrynaer na BepTHKaubiibiH npiuioa crpejibi 
! !. Li pcjyjn/raTc ^ciictbmm 3roro npimojaa b mcctc M<peruieH mm mapm-ipi-ioro 3Bena 
17 ii cbeMOMHOfi annapa'rypbi 18 Bowi-iKaeT ciuia, KOMnei-iciipyiOLuaM yi<a3awHbie 

UCpTHKaJIbHbie CHJIbl. O03TOMy B AO Jib ' BepTMKaJlbHOH OCH HCKJllOMeHbl KOJie6aHH5I 

cbCMOMHOH annaparypbi 18. 

'la kmm o6pa30M, npeAJio>KciiHa5i Koncrp-yKUii/i Kpai-ia h cncreMa 

airroMaTHMecKoro ynpaBjieHHH ero ABH>KeHHeM no3BOJDiiOT ,o6ecne4HTb 

ripocrpancTBeHnyio CTa6HjiH3auHio nojio>i<eHH5i ctjCmohhoh annapaTypbi, noBbiCHTb 
(ro.HHOCTb ynpaBJieHH5i ee jjbh'^cchhcm , hto b cboio onepeflb o6ecne L iHBaeT 

"craonjibHOCTb h Bbicoxoe KanecrBO nojiywaeMoro H3o6pa>i<eHHH h 
- nop h 3 o HTa ji b h o CTb Kaflpa npn npnMeHeHHH juoGmx nanopaMi-ibix rojiOBOK. 

Abtop h 3a5iBHTenb /?' ' A.A.Kokvuj 



OOPMYJIA H30EPETEHHH 



1. ^HCTaHUHOHHO ynpaBJIfleMblH rHpOCTa6HJIH3HpOBaHHbIH onepaTopcKHH 

KpaH coaep^camHH CTpejiy , CMOHTHpOBaHHyio Ha BepraKajibHofi ctohkc c 

B03MO>KHOCTbK> BCpTHKajlbHOrO nOBOpOTa H CBfl3aHHVK) C BepTHKajlbHblM npHBOAOM 

crpejibi , npHHeM, BepraKajibHaa CTOHKa ycTaHOBjieHa Ha ocHOBaHMH c 

B03MO>KHOCTbK) ropH30HTailbHOrO nOBOpOTa H CBH3aHa C npHBOAOM BepTHKaHbHOH 

ctohkh, LuapHHpHoe 3BCHO juix pa3MemeHH5i khho- TCJiecbCMOHHOH annapaTypbi , 
■uiKpenjieHHoe Ha KOHue crpejibi c B03MO>KHocTbio noBopoTa BOKpyr 
ropM30HTajibHOH ocH no^Beca mapHHpHoro 3BeHa , nepneHflHKyjiapHOH och 
crpejibi , CBa3aHHoe c npHBOflOM mapHHpHoro 3BeHa nocpeACTBOM MexaHM3Ma 
napajmejiorpaMMHoro rana, 3aKpenneHHbiH b xboctoboh nacra cTpejibi 
npOTHBOBCc , nyjibT ynpaBjieHwa h 3JieiopoHHbie 6jiokh b epTHK a ji b h o ro h 
ropH30HTajibHoro noBopOTOB CTpejibi ^TjiMHaioiuMficji tcm ; hto CTpejia 
co^epxHT BHyTpCHHioio nacrb BbinojiHeHHyio c B03MO>KHOCTbK) noBopoTa no OCH 

CTpejibi, CB^3aHHyK) C*ipHBO£OM BHVTpeHHeH HaCTH CTpejibi H LIiapHHpHbIM 3BCHOM. 

2. ^HCTaHUMOHHo ynpaBJiaeMbifi rHpoc ra6njJH3HpOBaHHbiH onepaxopcKHfi 
KpaH no nyHKTy i OTjiHHaiomHHca TeM, hto MexaHH3M - 
napajuiejiorpaMMHoro THna coctoht H3 Be^ymero h Be^OMoro 6jiokob, CBjnaHHbix 
rpocoM. 

3. ^HcrraHUHOHHO ynpaBJiaeMBifi rHpocTa6HjiH3HpOBaHHbiH onepaTopcKHH 
KpaH no nyHKTy I OT.JiHnaiomHHCfl tcm, hto b Hero BBcaeHbi 
rnpocKonHHecKHH HyBCTBHTejibHbifi ajieMeHT mapHHpHoro 3BeHa, ycraHOBjieHHbiH 
Ha HeM TaK, hto ero H3MepHTejibHan ocb napajuiejibHa ropH30HTajibHofi och 
noABeca mapHHpHoro 3BeHa, rnpocKonHHecKHH HyBCTBHTejibHbifi 3jicmcht 
BHyTpeHHew nacTH CTpejibi ycraHOBJieHHbifi Ha Hen TaK, hto ero H3MepHTejibHan ocb 
papajuiejibHa och crpejibi, rHpocKonnnecKHH HyBCTBHTejibHbifi ajieivieHT CTpejibi, 
ycTaHOBJieHHbifi Ha Hen TaK, hto ero H3MepHTejibHaa ocb napajuiejibHa och nonBeca 



CTpeJIfel, THpOCKOnHHeCKHH HyBCTBHTejILHblH 3JICMCHT BepTHKaJIbHOH CTOHKH, 

ycTaHOBJieHHbiH Ha Hen TaK, hto ero H3MepHTejibHaa ocb napajuiejibHa och noABeca 

BCpTHKajIbHOH CTOHKH OTHOCHTCJIbHO OCHOBaHHfl, npOAOJlbHblH H BepTHKajIbHblH 

aKcejiepoMexpw, ycTaHOBjieHHbie Ha mapmipHOM 3BeHe ran, hto hx H3MepHTejibHbie 
och h ropM30HTajibHan ocb noABeca mapHHpHoro 3BeHa 
B3aHMHonepneH ( aHKyji5ipHbi ) nonepenHbin aKcejiepoMeTp, ycraHOBjieHHbiH Ha 
-BHyTpeHHefi Hacra crrpejibi TaK, hto ero H3MepHTejibHa*i ocb napajuiejibHa och 
noABeca mapHHpHoro 3BeHa, 3JieKTpoHHbie 6jiokh mapHHpHoro 3BeHa h 
BHyTpeHHen nacTH CTpejiu, npnneM, nepsbin bxoa 3JieKTpOHHoro 6jiOKa 
ujapHHpHoro 3BeHa coeAHHeH c bmxoaom npoAOJibHoro aKcejiepoMeTpa, BTopon 
bxoa 3JieKTpoHHoro 6noKa mapHHpHoro 3BeHa coeAHHeH c bmxoaom 
rwpocKonHHecKoro nyBCTBHTejibHoro 3JieMeHTa mapHHpHoro 3BeHa, a bmxoa 
3JieKTpOHHoro 6jiOKa mapHHpHoro 3BeHa coeAHHeH c bxoaom npHBOAa 
ujapHHpHoro 3BeHa ; nepBbin bxoa 3JieKTpoHHoro 6;iOKa BHyTpeHHen HaciH CTpejibi 
coenMHeH c bmxoaom nonepeHHoro aKcejiepoMerpa, Biopofi bxoa 3JieKTpoHHoro 
6;iOKa BHyrpeHHeH Hac™ CTpejibi coeAHHeH c BbixoAOM rnpocKonnHecKoro 
HVBCTBHTejibHoro 3JieivieHTa BHyTpeHHen nacTH CTpejibi, bmxoa 3JieKTpOHHoro 6iiOKa 
BHVTpeHHefi nacTH CTpejibi coeAHHeH co bxoaom npHBOAa BHyTpeHHen Hac™ 
cTptvibi. neRBbifi bxoa 3JieKTpoHHoro 6jiOKa BepTHKajibHoro ' noBopoTa CTpejibi 
cocahhch c BbixoAOM nyjibTa ynpaBJieHHH BepTHKajibHMM nosopoTOM CTpejibi, 
BTopofi bxoa 3JieKTpoHHoro 6jiOKa BepTHKajibHoro noBopoTa CTpejibi coeAHHeH c 
BbixoAOM rnpocKonnHecKoro nyBCTBHTejibHoro 3JieMeHTa CTpejibi, TpeTHfi bxoa 
3/ieKTpoHHoro 6;iOKa BepTHKajibHoro noBopoTa CTpejibi coeAHHeH c bmxoaom 
BepTHKajibHoro aKcejiepOMerpa, a bmxoa 3JieKTpoHHoro 6jiOKa BepTHKajibHoro 
noBopoTa CTpejibi coeAHHeH co bxoaom BepTHKajibHoro npHBOAa crpenbi, nepBbin 
bxoa 3JieKTpoHHoro 6jiOKa ropH30HTajibHoro noBopoTa CTpejibi coeAHHeH c 
BbixoAOM rnpocKonnHecKoro nyBCTBHTejibHoro 3jieMeHTa BepraKajibHOH ctohkh, 
jjTopoH bxoa 3JieKTpoHnoro 6jiOKa rop.M30HTajibHoro noBopoTa CTpejibi coeAHHeH c 
bmxoaom nyjibTa ynpaBJieHH* ropn30HTajibHoro noBopoTa CTpejibi, a BbixoA 



sjieKTpOHHoro 6jiOKa ropH30HTajibHoro noBopoTa CTpejibi coezmHeH co bxoaom 

npHBO^a BepTHKaJIbHOH CTOHKH. , 

4. ^HcraHUHOHHO ynpasjineMbiH rHpocTa6HjiH3HpoBaHHbiM onepaTopcKHH 
KpaH no nyHKTy I OTJiMMaiomHMca reivi, 4to BepTMKaJibHbiw npHBOA CTpejibi, 
npHBOAbi BHyTpeHHCH nacTM crpejibi h mapHHpHoro 3BeHa 3aKpenjieHbi b xboctoboh 

4aCTM CTpejibi M BbinOJIHHIOT 4>yHKUHK) npOTHBOBCCa. 




/JucmoHuuoHHO ynpaQ/weMbiu 
2upocma6u/iU3upo6aHHbiu 
onepamopcKua kpoh 
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Our, 1 



PEOEP AT 
k naTeHTy No 



/jHCTaHIJHOHHO ynpaBJIfleMblH 
rHpOCTa6HJIH3HpOBaHHbIH onepaTopCKHH KpaH 

H3o6peTeHne othochtch k rpy3onoflT>eMHbiM MauiHHaM, b 4acTHOCTH, k 
KHHoonepaTopCKHM KpaHaM, pa3MemaiomMMCH Ha pa3JiHHHbix noABHKHbix 
HOCHTejiax: aBTOMo6Hjiflx, cyzjax h T.n. 

3a^BjiHCMMH flHcrraHUHOHHO ynpaBJiaeMbiii rHpocTa6miH3HpOBaHHbiH 
onepaTopCKHH KpaH coAep>KHT crpejiy , CMOHTHpOBaHHyio Ha sepTHKajibHOH eroiiKe 

C B03MO)KHOCTbK) BepTOKaJIbHOrO nOBOpOTa H CBH3aHHyK) C BepTHKaJIbHbIM 

npHBOAOM crrpejibi , npHHCM, crrpejia co^epXHT BHyTpeHHiOK) nacTb BbinojiHeHHyio c 

B03MO)KHOCTbK> nOBOpOTa no OCH CTpeJIbI H CBH3aHHyK) C npHBOAOM BHyTpCHHCH 

nacTM cTpejibi , a BepTHKajibHaa croHica ycraHOBJieHa Ha ocHOBaHHH c 

B03M05KHOCTbK) rOpM30HTaJlbHOrO nOBOpOTa H CBH3aHa C npHBOAOM BCpTHKaJIbHOH 

crow km , LuapHHpHoe 3B6HO zuia pa3MemeHHH kmho- TejiecbeMOHHOH annapaTypbi , 
3aKpenjieHHoe Ha KOHue BHyTpeHHefi nacTH CTpejibi c B03M0>KH0CTbK) nOBOpOTa 
BOKpyr ocH^noflBeca inapHHpHoro 3BeHa , nepneHAHKyjiapHOH och CTpejibi , - 
CB«aHHoe c npHBOAOM uiapHHpHoro 3BeHa nocpe^CTBOM MexaHH3Ma 
napajuiejiorpaMMHoro THna , • 3aKpenjieHHbie b xboctoboh nacTH CTpejibi 
BCpTHKajibHbiii npHBOA CTpejibi , -npwBozibi BHyTpeHHeii- nacTM crpejibi m 
uiapHHpHoro 3BeHa BbinojiH^fOT (J)yHKUHK) npoTHBOBeca , nyjibT ynpaBJieHMa 

KpOMeTOrO, BCe KOHCTpyKTHBHblC 3JieMCHTbI KpaHa rMpOCTa6HJlM3MpOBaHbi. 

CTpejia KpaHa h cbeMOHHaa annapaTypa hbjihiotch 

nipOCTa6HJIH3MpOBaHHbIMM, MX flBM>KeHMe H Harpy3KH HU HOCMTejlb He 3aBMC5IT OT 

KOJieSaHHH HOCMTejlb, opMCHTauH5i LuapHHpHoro 3BeHa no3BOJiaeT npn jik)6oh 
pa HOpaMHOH rojiOBKe nojiyHHTb ropH30HTajibHoe H3o6pa>KeHHeL 
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